A direct, effective and concise method is adopted in this paper to find out the Green's functions for infinite anisotropic piezoelectric media. The partial differential equations satisfied by the Green's functions turn into a set of inhomogeneous algebraic equations after by using Fourier transform. Then inverse transform the solutions of the algebraic equations, the Green's functions can be expressed by contour integral. Finally, the explicit expression can be obtained for the Green's functions by using residual theory. The method demonstrated in this paper is easier to follow by people without knowledge of Radon transform, which has been used to obtain the Green's functions by others.
Introduction
Because of the importance of Green's functions for solving three dimensional eigenstrain problems such as inclusion problems in anisotropic piezoelasticity, Elastostatic Green's functions in 3D anisotropic media have been studied by many researcher, for example, Freedholm (1900) , Lifshitz and Rozenzweig (1947) , Synge (1957) , Willis (1965) , Mura and Kinoshita (1971) , Pan and Chou (1976) , Wang (1997) . For anisotropic piezoelastic media, Masayuki and Kazumi (1997) used Stroth theory to find out the 3D Green's functions, while Pan and Tonon (2000) extended the results obtained by Wang (1997) to piezoelectricity, and the method of Radon transform was used in their paper.
Radon transform, which has relations to other integral transforms such as Fourier transform, Gegenbauer transform and Hough transform, has been used widely in many fields (Deans, 1983) . It was also used in elasticity: Willis (1971) made extensive use of the Radon transform of the traction vector in developing a method for determining the stresses in a composite body consisting of dissimilar isotropic elastic halfspaces bonded over a circular region, and Willis (1972) extended the method to the dual problem of the stress analysis of two dissimilar elastic halfspaces that are perfectly bonded together at all points of their interface except over a circular region which delimits a crack; Wu (1998) generalized the Stroh Formalism to 3-Dimensional Anisotropic Elasticity.
However, the method of Radon transform is not very easy to implement in deriving Green's functions. The reason is that one must use the plane integral representation for Dirac delta function firstly. And in papers (Wang, 1997 and Tonon, 2000) , the processing of an integral over a rectangular parallelepiped is not very elegant. Aimed to find out the Green's functions more easily, a simple and convenient method i.e. Fourier transform is adopted in this paper. Firstly, the Green's functions can be expressed by a contour integral after by using Fourier transform, secondly, the contour integral is changed into an infinite integral by changing the variables, finally them can be expressed by algebraic expression after by using residual theory. The results given by this paper are the same as that given by Ernian Pan and Fulvio Tonon, but the method in this paper seems to be more easier to people without knowledge of Radon transform.
Basic equations of linear piezoelectricity
With the notation introduced by Barnett and Lothe (1975) , the elastic displacement and electric potential, the elastic strain and electric field, the stress and electric displacement, and the elastic and electric moduli can be united together as
In this and the following sections, the elastic displacement and the electric potential, defined by Eq. (1), will be called generalized displacements, and the elastic strain and the electric field, defined by Eq. (2), will be called generalized strains, and the elastic stress and electric displacement, defined by Eq. (3), will be called generalized stresses. Additionally, it should be noted that the lowercase and uppercase subscripts in Eqs. (1)- (4) take on the range 1-3 and 1-4, respectively. Therefore, with the concise notations above, the constitutive relations and the equilibrium equations can be expressed by
and
respectively, where the generalized body forces F J are defined by
3. Integral expression for Green's functions
3 ) be the Dirac delta function centered at the origin of a space-fixed Cartesian coordinates (O, x 1 , x 2 , x 3 ) and d JP be the fourth-rank Kronecker delta. The Green's functions are the fundamental solutions of Eq. (6) caused by a generalized point force. Mathematically, the Green's functions G KP (x)(K,P = 1, 2, 3, 4) is defined by the following partial differential equations:
We now take Fourier transforms in the x 1 -, x 2 -and x 3 -directions for G KP (x), thus e G KP ðnÞ ¼
where n = (n 1 , n 2 , n 3 ), and
Then Eq. (8) turns into a set of algebraic equations,
Solving the algebraic Eq. (11), we can obtain
where 
In Eqs. (13) and (14), D(n) and A KP (n) are the determinant and adjoint of matrix C JK (n), respectively. From the definition of matrix C JK (n), D(n) and A KP (n) are homogeneous of degree of 8 and 6 in n, respectively. Define the volume element dn as dn = n 2 dn dS, where n = (n i n i ) 1/2 and S is the surface element on the unit sphere S 2 in the n-space, centered at the origin of the coordinates n i (see Fig. 1 ). And denote n = nn 0 , x = xx 0 , where n 0 and x 0 are the unit vector in the directs of n and x, respectively, and x = (x i x i ) 1/2 . By adding Eqs. (13) and (14), in the sphere coordinates, we have Integrate Eq. (15) with respect to n, we have
Denoting the angle between n 0 and x 0 by h, we have
where u is defined on the plane perpendicular to x. Therefore, we can obtain
where S 1 is the unit circle on S 2 intersected by the plane perpendicular to x.
Algebraic expression for Green's functions
Noting that n 0 = e iu , then Eq. (17) can be evaluated by
Define u = arctanf and R ¼ ffiffiffiffiffiffiffiffiffiffiffiffi ffi 1 þ f 2 p , and substitute them to Eq. (18), then we have
where p and q are two fixed unit vectors(see Fig. 2 ), p ? q and Re i arctanf = Re iu = p + fq. Note that D(n) has non-real roots only and that these occur in complex conjugate pairs, since the differential Eq. (8) 
has eight roots, four of them being the conjugate of the remainder. With these roots, D(p + qf) can be expressed as 
Conclusion
From the expression equation (22) for the Green' functions, we can see that our result is the same as that Pan and Tonon (2000) gave. But the method used in this paper is more concise and direct than the Radon transform to obtain the Green' functions.
